Abstract. The velocity structure of the upper lithosphere in the Northern Baikal rift (NBR), Siberia, is analyzed in order to bring some constraints on the early stages of continental rifting. A simultaneous hypocenter-velocity inversion is performed using a set of local and regional seismological data recorded in the NBR. First-arrival times of 3,492 direct and refracted P and S waves allow to investigate the crustal velocity structure and the Moho geometry. Results of inversion reveal an unbalanced crust made of two adjacent parts of different thickness, delimited by a rather sharp discontinuity following approximately the northern edge of the rift zone. This structure is interpreted as the result of ante-rift deformation phases, creating a weakened zone where rifting deformation may easily occur. Oblique rifting is invoked to explain the formation of sedimentary basins without significant crustal thinning at depth.
thosphere. We apply here the routine• of Roecker et al. [1993] to an intermediate case consisting of shallow events (0 to 25 km) recorded at local and regional scale: arrival times of both direct and refracted P and S waves are used to constrain the velocity of the crust and upper mantle and discuss this information in the light of previous studies carried out in the NBR.
Data
We use a set of 1131 events consisting of first-arrival times of P and S waves recorded by the russian regional network. This dataset includes direct and refracted phases, grouped in 4 seismic swarms which occurred between 1976 and 1990. We make a selection of the best-constrained events using the following criteria: number of P arrivals > 7 and at least 1 weighted S phase, RMS < ls, azimuthal gap < 200 ø, error on horizontal position < 7 km, and error on vertical position < 12 km. Because of the small magnitude of most earthquakes, the first criterion is often very selective, especially for P recordings. The resulting dataset consists of 204 events (1937 P and 1555 S arrivals, Figure 1) . A Vp/Vs ratio of 1.72 +/-0.01 was obtained from a modified Wadati diagram. It is used to specify S wave velocities in further inversions.
Method
We use a method that allows simultaneous inversion of hypocentral locations and 3-D velocity structure. Adjustments on velocities and hypocenter locations are made simultaneously to minimize (in damped least square sense) the travel time residuals [see e.g. Abers and Roecker, 1991] . The earth is modelled by a set of layers cut into rectangular blocks of variable dimension and constant velocity. A velocity damper may be used to avoid too important velocity adjustments in badsampled blocks. Iterations go on until the change in the variance and velocity adjustments become small enough (2%). Travel times and derivatives are calculated with an approximate method of ray-tracing through 3-D structures [Thurber and Ellsworth, 1980] . 
